ABSTRACT
INTRODUCTION
ustralia and the United States have enjoyed a long period of mutual cooperation between their two respective governments and peoples. Australia and the United States have always had an affinity for each other as they have shared a fairly similar set of values stemming from the fact that both were colonies of Great Britain. The very nascence of both countries also bear strong similarities as they were initially composed of individuals who, either by choice or by force, emigrated to a foreign shore in search of a sustainable manner of existence. The history of cooperation between both Australia and the United States is a rich and interesting tale. The two nations have cooperated in multiple efforts, encompassing multiple disciplines, including both defense (e.g., the Australia, New Zealand, and United States Defense Treaty -ANZUS) and economics (e.g., the Australia-United States Free Trade Agreement -AUSFTA). The relationship between Australia and the United States is not static but rather dynamic, as witnessed by the very latest détente between the two countries having culminated in the 2010 ratification by the United States Senate of the Australia-United States Defense Trade Cooperation Treaty. The scope of this paper is to examine the AUSFTA (which came into force 1 January, 2005) and determine what the impact has been on the trade flows between Australia and the United States for a period spanning both pre-and post-AUSFTA (pre/post 2005).
U.S. Australia Free Trade Agreement
AUSFTA entered into force 1 January, 2005 after the U.S. Senate and House of Representatives approved the preliminary agreement that was signed on 3 August, 2004 and with previous approval by both house of Australia"s Parliament having come about on 13 August, 2004. (EXPORT) On the date of AUSFTA"s implementation, tariffs (averaging 4.3%) were eliminated on 99% of manufactured goods exports to Australia, and with 93% of U.S. goods sales to Australia consisting of these items, the hope was that U.S. manufacturers would see 
MODEL
In determining a functional form that would be utilized in modeling trade flows between Australia and the United States, the authors determined to use a Gravity Model framework as their underlying model. The Gravity Model has been used since the early 1960s to describe bilateral trade flows between nations. A Finnish Economist, Pentti Pöyhönen (1963), and a Dutch Economist, Jan Tinbergen (1962), were among the first to utilize the Gravity Model in their respective studies regarding trade. Another Dutch Economist, Hans Linneman (1966), employed the Gravity Model in his exhaustive study on world trade flows. In Linneman"s model, more variables that leaned toward a more theoretical justification of the Gravity Model rather than the more intuitive arguments of Pöyhönen and Tinbergen were added (Deardorff, 1995) . Linneman"s version of the Gravity Model was said to be grounded in that of a Walrasian General Equilibrium System. The drawback to this approach was that in a Walrasian System there tends to be too many variables for the reduction of each trade flow to the Gravity Model (Deardorff, 1995) . In 1974, Leamer employed both the Gravity and Heckscher-Ohlin models in order to lend credence as to the motivation for the explanatory variables in his regression analysis of trade flows. Leamer, however, refrained from combining both the Gravity Model and the Heckscher-Ohlin Model together theoretically (Leamer, 1974) .
Attempts to justify the Gravity Model theoretically would be addressed by several parties. In 1979, Anderson proffered his theoretical justification for the Gravity Model, where he proposed that by modeling preferences over traded goods only, by assuming Cobb-Douglas preferences (and in an appendix CES preferences) and by making what is commonly known today as the Armington assumption of the national differentiation to the origins of goods, the Gravity Model could be derived, and so was Anderson"s argument for a theoretical foundation for the Gravity Model set forth. Jeffrey Bergstrand would follow Anderson in 1985, where Bergstrand posited that, like Anderson, by assuming CES preferences and accepting the Armingston assumption for traded goods, a reduced form equation for the estimation of the flow of goods between nations could be obtained. Bergstrand employed GDP deflators as a proxy for price indices and then went on to estimate his system, testing the assumption of product differentiation. Estimates obtained by Bergstrand supported his assertion that imported goods were, for each other, better substitutes, not the original assertion of perfect substitutability (Bergstrand, 1985) .
The generalized Gravity Model equation is of the form:
where lnX ij is the log dollar amount of the flow of goods from country i to country j, lnA j is the intercept term, lnY i is the log of country i"s income (normally GDP), lnY j is the log of country j"s income (normally GDP), lnN i the population of country i, lnN j is the population of country j, where lnD ij is the distance between countries (usually capitals of the respective countries) and where U is a randomly distributed log normal error term, capturing any effects not captured in the independent variables of the model. Also, there can be other explanatory variables in the Gravity Model. For example, dummy variables that capture mutual membership of any two countries within the same RTA (capturing any trade creation effects of the model), dummy variables that capture any effects from one country"s membership in a particular RTA and a trading partner who is not a member of that particular RTA (capturing any trade diversion effects), and dummy variables that capture any colonial or linguistic ties any two countries might share. © 2012 The Clute Institute
The factors that were deemed important in examining the trade flows between Australia and the United States were those that economists commonly agree are those variables that are fundamental in providing insight into economic activity worldwide. We included variables for GDP (both Australian and U.S.), population (both Australian and U.S.), the exchange rate (AU$/US$), and a dummy variable (for capturing trade diversion/creation effects; 0=no agreement, 1=agreement) for the years 1985-2009. We deflated Trade volumes and the GDPs for both Australia and the United States by the Producers Prices Index for Commodities for finished goods (with 1982=100) as published by the Bureau of Labor Statistics (Bureau). We then normalized the trade flows for each SITC class (U.S./Australia, Australia/U.S., and Total), the populations and the GDPs for both Australia and the United States and the $Au/$U.S. exchange rate by their 1985-2009 average and expressed that value as a percentage. Conceptually, we express the flow of trade as a function of these variables and write it as:
(GDP US , GDP AUS , POP US , POP AUS , EXCHANGE AU$/US$ , AUSFTA)
We then logarithmically transformed the variables of Trade Volume, GDP US , GDP AUS , Pop AUS , Pop US , and EXCHANGE AU$/US$ to obtain the elasticities of these variables and we added a random error term, e, so as to capture any effects that were not sufficiently captured by the explanatory variables already included in the model. The final model is expressed as:
The models were estimated using SAS software (ver. 9.1) utilizing Ordinary Least Squares and were examined for goodness of fit, heteroskedasticity, auto correlation and other problems that would bias the parameter estimates from being BLUE. The "Proc Reg" procedure was used along with "Proc AutoReg" and "Proc Syslin" procedures and the results were compared to see which procedure yielded the most statistically robust parameter estimates.
For each SITC single digit category, we developed three models that expressed United States exports of that SITC goods class to Australia (denoted for class i goods as SITCi), Australian exports of that SITC goods class to the United States (denoted, for class i goods as SITCiA), and then total trade volume for that particular SITC goods class between Australia and the United States (denoted for class i goods as SITCiT). To help visualize this we express all three models below as they were included in the analysis. They are as follows: U.S. exports of SITC Rev. 1 Class i goods to Australia are expressed as
Australian exports of SITC Rev. 1 Class i goods to the United States are expressed as logSitciA= α 0 +  1 *log GDP US +  2 *logGDP AUS +  3 *logPOP US +  4 *POP AUS +  5 *logEXCHANGE AU$/US$ +  6 *AUSFTA + e ; and Total trade volume for SITC Rev. 1 Class i goods between Australia and the United States are combined as a whole and expressed as
Similar treatment is then extended to all SITC single digit goods classifications so that, in the end, there were some 30 models for which parameter estimates were calculated.
Economic intuition would lead us to believe that since trade volumes are subject to various "frictions" that add to transaction costs, these frictions would have to be viewed as being negative in relationship to the volume of trade between two countries. In our model, the incomes and populations of both the United States and Australia also serve as indicators of demand. In a home market, if the population increases substantially, demand for a particular good or service will increase, possibly constricting the export of that particular commodity (e.g., rice in the Pacific Rim in the recent past) having a negative effect on trade. In addition, when incomes rise in a particular country, consumers tend to consume more products, so demand for a particular good having arisen from an easing in the budget constraint also can lead to a constriction in the supply of that particular commodity for trade in the international market.
In our model, we have adopted the classic Gravity Model approach that there are frictions which occur and can hinder trade. Normally, in the classical Gravity Model sense, distance between country i and country j served as an indicator of the presence/absence of trade reducing frictions that arise due to the added transport costs that are a component of transaction costs. Since, in this model, we are only dealing with the United States and Australia, distance does not play nearly a central role as it would in a multilateral case in which there are multiple countries trading in a "closed system" where one would seek to analyze distance"s impact on trade volumes. The variable that we treat as the possible friction factor is the exchange rate. If country i experiences an appreciation in their currency relative to the currency of trading partner j, country i"s exports are more expensive in country j"s market, this would serve to hinder exports of i"s good to j. Conversely, j"s products are now cheaper in i"s domestic market and could possibly compete more favorably with home production of comparable goods in i"s market (assuming that consumers don"t bear some pre-conceived idea of differentiating between a product"s origin). In our model, we assume that if i is the exporter and j the importer, an increase in i"s GDP, i"s population, or an appreciation in i"s currency relative to j would all have a negative impact on i"s export trade volumes to j. Table 2 for a listing of parameter estimates and other ancillary statistical information derived in the estimation process. Of the 30 models employed, the overall validity of the system of equations was very high. Only four of the system"s thirty (30) F-statistics were not statistically valid. The four cases where the F-statistic was not significant were for Australian exports to the United States of SITC 0 and SITC 3 class goods and total trade flows between Australia and the United States for SITC 2 and 3 class goods.
RESULTS

Consult
Adjusted R 2 values for each trade flow equation were included in Table 2 so as to reflect the overall goodness of fit. For the system of equations dealing with U.S. exports to Australia, two of the models (SITC 8 -misc. manufactured articles, e.g., sanitary and plumbing fixtures, travel aids, furniture, clothing, footwear, scientific instruments, etc. and SITC 9 -commodity and transactions not classed according to kind, e.g., postal packages, firearms, coinage -except for gold -etc.) had adjusted R 2 values ≥ 90%, while six models dealing with U.S. exports to Australia (SITC 0-food and live animals, SITC 1 -beverages and tobacco, SITC 2 -crude materials inedible, except fuels, e.g., animals hides/skins, oil seeds, crude rubber, lumber, pulp/paper, non-mfd. textile fibers, SITC 5 -chemicals, SITC 6 -mfd. goods according to material e.g., rubber, metal, etc. and SITC 7 -machinery and transport equipment) had adjusted R 2 values ≥ 80%. For total trade volume (combined) between Australia and the United States, four models (SITC 1 -beverages and tobacco, SITC 5 -chemicals, SITC 6 -mfd. goods according to material, and SITC 8 -misc. manufactured articles) had adjusted R 2 values ≥ 90% while three other models (SITC 2 -crude materials, inedible, SITC 7 -machinery and transport equipment, and SITC 9 -commodity and transactions not classed according to kind) had adjusted R 2 values ≥ 80%.
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The exchange rate variable, lexchange, while not having an appreciable impact on U.S. exports to Australia, did exhibit a significant impact (p≤ 0.10) on Australia"s export of SITC 2, 6, 7 and 8 to the United States, suggesting that for a 1% increase in the AU$/US$ exchange rate, an appreciation occurring in the Australian Dollar relative to the U.S. Dollar would lead to increases in exports of 2.04% for SITC 2 (crude materials), 1.81% for SITC 6 (manuf. goods by material), 1.62% for SITC 7 (machinery and transport equipment) and 0.79% for SITC 8 (miscellaneous manufactured articles) goods to the United States. In total combined trade flow volumes, the exchange rate only significantly impacted the flows of SITC 6 (manuf. goods by material) (at p≤ 0.10), indicating that a 1% increase in the AU$/US$ exchange rate would result in an increase of 0.77% increase of trade in SITC 6 (manuf. goods by material) goods between Australia and the United States. It is interesting to note that since an appreciation of the U.S. Dollar occurs with an increase in the AU$/US$ exchange rate, this corresponds with economic theory in that Australia"s exports to the United States are actually cheaper, stimulating a positive demand for these items in the United States.
In regard to the U.S. population"s impact on exports to Australia, lpopus, two particular categories of goods were particularly impacted (negatively). They were SITC 2 (crude materials, inedible) and SITC 9 (commodity and transactions not classed according to kind) class goods. The negative sign on the parameter estimate is consistent with economic theory, as theory suggests that as a nation"s population increases, more domestic demand for that particular good/service is realized domestically, so exports should decrease as a result. And with the model specification being logarithmic, it can be observed that the parameter estimates are elasticities, so for a 1% increase in U.S. population, the export of SITC 2 goods to Australia would decrease by 37% and the export of SITC 9 goods would decrease by 25%. In the case of U.S. exports to Australia, we see that with a 1% increase in Australia"s population, the export of SITC 0 (food and live animals), SITC 2 (crude materials, inedible) and SITC 9 (commodity and transactions not classed according to kind) would increase by 23.38%, 26.31%, and 32.20%, respectively, and decrease by 35.48% for SITC 4 (animal and vegetable oils and fats) goods. The decrease in SITC 4 class goods is partially explained in that since Australia is already a large cattle producer, any noticeable growth in population would spur increased domestic concentration on meeting this particular demand and, with increased efficiencies in production, render increased exports in this class as being more expensive than domestic production.
The case of Australian exports to the United States, related to changes in U.S. population, is a somewhat different story. For a 1% increase in U.S. population, Australian exports of SITC 4 (animal and vegetable oils and fats) and SITC 9 (commodity and transactions not classed according to kind) class goods would increase by 72.17% and 159.24%, respectively, with a 1% growth in U.S. population while SITC 6 (manuf. goods by material) would decrease by 26.90%. Class SITC 7 and 8 goods would also decrease by 23.33% and 9.48%, respectively, as well. This makes sense as the goods in SITC 7 and 8 categories are finished goods (with SITC 7 containing iron, steel and transport equipment) and the American industrial base would be stimulated by growth in U.S. population which results in increased production. While some of the elasticities for Australian exports to the United States seem quite large for a 1% change in U.S. population, it is important to bear in mind that population growth is neither static nor solely limited to the United States. As the U.S. population grows, so does the Australian population and world population as well; and for some of the large values that we observed for Australian exports to the United States under the scenario of 1% growth in U.S. population, we see a diametrically opposite effect for a 1% increase in the Australian population on Australia"s exports to the United States. So, for SITC 4 and 9 goods, Australian exports to the United States would decrease by 46.61% and 130.69%, respectively. This can be contrasted with the earlier estimates of Australian exports to the United States (with a 1% change in U.S. population) of 72.17% and 159.24%, © 2012 The Clute Institute respectively, for SITC 4 and 9 class goods. The actual volumes we believe would be somewhere between the difference for the two elasticity estimates for each goods class.
On total Australia-United States trade volumes, a 1% increase in U.S. population would decrease the trade in SITC 0 class goods by 28.61% and increase the trade in SITC 4 class goods by 40.85%. With a 1% increase in the Australian population, trade in SITC 0 goods would increase by 27.24% and decrease by 37.81% for SITC 4 class goods.
With a 1% increase in U.S. GDP, exports from the United States to Australia would decrease by 3.69% for SITC 0 goods and increase by 1.82% and 2.19% for SITC 2 and 7 class goods. With a 1% increase in Australian GDP, U.S. exports to Australia would increase by 1.39%, 1.30%, 1.13% and 1.01% for SITC 3, 5, 6, and 8 class goods, respectively.
With a 1% increase in U.S. GDP, exports from Australia to the United States would increase 9.40% for SITC 1 class goods, 6.26% for SITC 6 and 2.88% for SITC 8 class goods. With a 1% increase in Australian GDP, exports from Australia to the United States would increase by 2.21% for SITC 2 class goods, 2.02% for SITC 6 class goods, 1.81% for SITC 7 class goods, and 0.94% for SITC 8 class goods.
On total trade volume, with a 1% increase in U.S. GDP, exports from the United States to Australia would increase 5.35% for SITC 1 class goods, 2.34% for SITC 6 class goods, and 2.04% for SITC 7 class goods. With a 1% increase in Australian GDP, total trade volume would increase 1.05% for SITC 5 class goods, 1.49% for SITC 6 class goods, 0.81% for SITC 7 class goods, and 0.96% for SITC 8 class goods.
With regard to the AUSFTA dummy trade variable, it is interesting to note that in the case of U.S. exports to Australia, the effect was a negative one (indicating trade diversion) for SITC 0, 5, 6 and 9 class goods and positive for SITC 4 class goods. While in the case of Australian exports to the United States, the AUSFTA dummy trade variable indicated a positive relationship for SITC 4 and 9 class goods and a negative effect for SITC 7 class goods. It seems that the trade agreement has had a more diversionary effect on U.S. exports to Australia with Australia realizing more trade creation in her flows to the United States in SITC 4 (animal oils and fats) and SITC 9 class goods (commodity and transactions not classed according to kind). For total trade volumes flowing between Australia and the United States, it appears that AUSFTA has had a positive effect on the flow of SITC 0, SITC 1 and SITC 4 goods between Australia and the United States with a diversionary effect on SITC 5 class goods.
CONCLUSIONS
It is interesting to note the level and breadth of the categories in which Australia and the United States trade. They involve the sectors of raw inputs as well as finished goods. Each category has its own set of parameters that drive both the supply and demand sectors in the two economies. It is of interest to note that AUSFTA has had a slightly more trade diversionary effect on the United States" exports to Australia than vice versa, with a slight positive edge in overall total trade volumes. It would seem that in the case of the smaller market (Australia) buttressed by the results reported in this paper, the small nation"s case for developing export markets and cultivating free trade is further reiterated by the evidence offered by the results found herein. It is also interesting to note that a depreciation in the Australian Dollar, with respect to the U.S. Dollar, had no significant impact on U.S. exports to Australia, but an overall positive effect on Australian exports to the United States (especially for SITC 2, 6, 7, and 8 class goods). This reinforces the notion that the nation which experiences a depreciation in their currency usually enjoys increased exports as their goods are relatively cheaper in the currency market against whose currency they have experienced a depreciation; and so, it seems, is the case here. In its" role as a friction variable, it actually seems that the exchange rate hypothesis discussed earlier bears true.
